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Hilmailw, B, u. and Arozorich, P

In or.e of our prcvioul wmtcationa Y descnbo e rmuon of Mnttbim
a1th 1s0buty) esters of boris (trifsobutyl borate) aod of th;boru scid -
and forzatfon of complex salts - phenyl trifsobutoxy borod lithiue aod diybml- e
ditacbutoxy doros 1thius, - Fureker fovestigaticn of the above mentioned. s
resctions rave sbown: these xeact!om 13 te & zethod of preparation of phenyls - .
_boria acid (or its ener) and of ester of dlptenylboric l#id. s

1% was faund that phwltriilobu%xy boron 11thiua (1), upon action ot S
miceral acids, 1o clanged, as expected, into phenylboris eid (bx 1te nhv),
 with an acconganyirg saall yield (08) of borio acid, or its ester.- I &8 : o
- appacent at phenyltrifscbutyl borinte (1) 'scid (11), f':%m s the e e
1be :

© 1ithius sel8 (I) undergses further disproportionation i ation of

_either alechol or tentsns and the resulting formation of ester pf oltler

phtnylborlc or of borie a¢ids, vhich tten -m%ergo ﬁmhu hydrolygu, a8 shovn
j in the tollmdm; ochemx LA o S

i \

: a(oc,,x.}, ’ cen,u — 4?4,3(0&!-).\7‘ wl oW
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: cgw(oc.na)..fﬂj. R 102 _Q)é;f
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Vi tho urut txeataent of ;eacuon products of phenyn;thi and tdimbutyl-
. borate with hydgochlorde ‘aeid it 1s pcssible o obiatn, vithou mmm e
2alt (1), an percep% yield of phenylborte acid, If 54 reackicn sass . ‘
- 18 tte&’od with s.nl\yd.r:us bydroges chloride (nstead; it 1; possivle to obiafa
& good yleld of tre dfifaobutyl sstes of phenylboris acid, | - Ry

L

B MZatlor and POL Axcovich, DALMY SSSR 2 S0, %, TOK O5A)e
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" The synthests Of arylboric actd esters from trialkyl barates| and ayllfthie,
-, vith {he formation of e {nteimediate borinie (1) actd salt| ccoplex mggests
" that the reaction tetveen alky} borate esters and organoragr peiug compounds
nay also follow an analogous réaction sctend (mechq,n_ism)‘, anf 18 not & petds
Watical reactfon, 28 1t vas assuned to te.up to nows | - RIS
; | B(ONE)s ¢ B0 > RB(OALR), o ALk, SRS
It 18 thus Po8aible to postulate the following schene for the GrlM SR
.. syntkhests of alkyl substituted esters of boria a‘ct»dg-, PRI ‘ T
e 13‘(%11:},_2 o R (FB(CALR) 3] -Mgx g)-'[ﬁa(oAu)an},of 1> RB(OALK),
| Diptenylaitacbutoxy boron 1ithiua (111) 18 radically differecs ia gts' = L
T progerties from the Yorinic acid (I) sald complex, The cecespary for =~ . NI
_analysis complex 111 was prepared {n this {ovestigation by addition of Athius
- lsotutyzate to the {sotutyl ester of diphenylboria acid, vhich fa twn vag .
- propared froa Phenylnagresiua bromide and trifsobutyl borater A R i
I (Cola)2d0CuHg » ¢y 0Lt — Lc‘cgn,).h(ocuf.)J' 1t
' VAtB this method » 8004 yield of the borinta actd complex (110 19 obtatned, .

ce T

e e e o e e G -

Upon action of d1luted hydrochlorie acid on & watep solution 9f dfpbeayl® N
diisobutoxy doron 1fthiug (I11) & afxtwre of diphenylb‘or}c acfd ntc:"&e’) L
and phenyldoric acig fs-obtaired, with a preponderant yield off tre latter © Bl
Jo Similan results are obtained on hydrolysts, a dflut bydrochlorte
. 8¢1d, of the reaction products from prenyllithium and iscbuty) ester of -

- Phenylborie acid without separation of g intermediate compl (118)e Ia° .
.- this mannes the dlphen,yl'diiaobuwxyborinxa acid (IV), obtalned on scidification,
‘o twen, disproportionates, similarly to complex (I3), efther - th liberation of
| Phenol or of benfere, but in this cage ke foimation of t?enzer. 18 predoainants.
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2, In the phexvltriiqobuto:qboroqle acid complex (II) the change
;o Y0 & phenyl group leads to s profound change 1g the charseteris 4
" - of-tle-ocaplex sedd._ 1t the. shenyl. ri1sobutoxyborinte, actd cchplex. (11} dfg.!

. proportionates in fall complisnce with trg effect of the relatiyely greatep

- electrocegativity of tre Loobutoxy radical, with ite greater tasdency, as: S
- ecmpared to phenyl 1adical, to 8p1it off as an fon, tren case of t.{p‘ dfpheny).
1sobutoxyboronie ac1d anfon (IV) the Yess *loctrocesative prenyl redical ag -

A greater tendeacy to split off, S R N R D DA

Foa

1 N
e
R

i B, Mkhallov and V. A Vaver, DA » 5598 102, 531 (1955)’.

(

*® y =

Approve Fr Release 2009/01/05 : CIA-RDP80T00246A005600100004-5




Approved For Release 2009/01/05 : CIA-RDP80T00246A005600100004-5
Y

.

‘.3

In order to study the infiuence of the T¢dium on the dispreportionation of
diphenylisobutoxybor in{~ acia arnion. .ne authors carried out a series of
tests on the action of a3nydrout hydroyea chloride on the complex salt (III),
It vas found that in contrast witn the resilts obtained under similar
conditions wvith complex talt +fI;, the c:ter of aiphenylboric acid is
obtained in the 42} yield while only 5. yield of phenylboric acid was reached:

[Cels)abl ot et 7 L1~ Lilay £ Catla ) B{0C o) o7 "H"

-C4HoOH ollg (v)
Y St 58 .

(Cells ) 2B0C4 g ColigB(0Cyllg) o

The change of amonium in complex ion (IV) for a proton in complex aeid Vv
has & profound effect on the character of its disproportionation.

The method of disproportionating the complex salt (III1) vith anhydrous
hydrochloric acid has significance as a preparatory method. Thus if the

8cid are treated vith anhydrous hydrochloric scid directly, without
isclation of the complex suit (I11), the ester of diphenylboric acid my
be obtained in up to 70 percent yielde. -

EXPERIMENTAL
hloric /cid on Phenyltriisobu

To & solution of 6.26 grams (0.02 moles) of pheay) triisobutylboroalishium
in 10 m). of water, (the complex salt was obtained by additionm of Lithiwm
isobutylate to the dilsobutyl ester of phenylboric acid) 3 ml. of 30%
hydrochloric acid were added. The resulting mixture was atrected feur
times vith diethyl ether. The combined ether extracts were thes distillied
%0 gt rid of the diethyl ether solvent.

To the remaining solution i5 ml. or-urnnmmmmmmm
Va3 eontinued to remove isobutyl alcohol and water. On ocooling the residue,
the phenylboric acid solids were filtered off and dried. Yield of dry
product -1.97 grems. Another 0.22 grans of phenylboric acid were obtained

by extracting the filtrate with diethyl ether and then evaporating off the
solvent. Total yield of phenylboric acid product vas found to be 908 ef
theory. The melting point of crude product was 207-210° C.

To the water solution {residue from the second ether extrection after the
isobutanal removal step) sufficient aqueous alkali vas added to mahe the
resulting solution slightly alkaline and then the solution volume wae

reduced to less than 10 m), by evaporation. The residue was treated with

20 ml. methanol, precisely neutralized wvith acid and then tested with two

greas of mercuric chloride. TIhe reaction mazs remained neutral

the absence of phenylboric a-ja, It was then titrated for boric acid {a
presence of mannitol with <tandard ,!3 alkal{. Found 0.097 grems of borie acia,
that 1s 7.8% of theoretical yield.,
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MMc Acid and Its Isobutll Ester

A solution of pPhenyIITwNtun, obtetned from +7.% grame.{C.1l males) Qf . _
bramobensene, 1.6 grams of lithium metal, and 175 ml. of diethyl ether,
V&8 precoaled to -5° C. To the cooled, agitated salution 23 grems (0.1
males) of tritsobutylborate in 50 ml. of dlethyl ether were sdded with
oomtimcus additiomal coaling of the reaction mass. The major portiss of
the addition of reactants was carried out at -50° C. during the pericd eof
30-40 minutes. The resulting mixture was agitated for 5 hours at -70° G.
and then left overnight at that tempersture. On the next day the reactica

was agidified with 20% hydrochloric acid and the ether layer vas separeted vith
& separetory funnel. The water layer was treated twice wvith addi
quatities of diethyl ether.

The eambined ether extructs vers then distilled to remove the ether sel
The remaining residue vas diluted vith 50 ml. of water and then

tanol and some wvater. The resulting ocoled slurry was filtered
phenylboric acid product, vhich was then dried and weighed. A
yield of 10 grems, 824 of theorstical, was obtained. The meltiag peint of
czude product was 208-212° C.

i
!

§8
1
£l

In prepareation of diisobutyl ester of phenylboric acid, a similar prosedure

was used. The cooled reaction mass was treated vith anhydrous hydrogem

this case, the ether extracts were obtained as above, after vhich
ting product was filtered and washed with benszene. The filtrzase was

treated by removing isobtutanol and benzene by distillation. Thp

residus vas frectionally distilled. Total yleld was 16 grems ‘gﬂl theoretieal )

of the ester product. Boiling point 116-117° C. at 5 mm.Ng; dq° O.90b3.

f

Found: 5 Cellg 32.76; $B M52
CollgB(OCqHlg)a (calc.): % Coly 32.95; $3 M6

ithium

To 77 ml. (0.1 moles) of 1.3 normal benzene solution of Wtylld .
cooled ia the ice wvater bath and kept in the atmosphere of dry mityegem;
1.5 ml. (0.185 moles) of absolute isobutancl were added with econtimeens
agitation. To the resulting clear solution of lithiwm isedutylste, csshed
in the 108 water bath, 26.2 grems (0.1l moles) of ischutyl ester of dighsayl-
boric aeid, diluted in 50 mi. of diethyl ether, were added vith agitatien.
The resuiting reaction mass s further agitated for 3 hours &t 0° C. T
solvents were then removed by vecuum distillation, in tTegm
atacsphere, introduced through s capillary tube. When the pot matewial wae
eomogutrated the ospiliary vas reised out of the resction mses, the

sitrogm addition being continued over the pot material. The

flask was heated in a steam bath during this operetion. Afser :

of solvents the pot residue was mixed vith 50 ml. of n-hemane, and then filtered.
The solids vere washed vith 40 ml. of n-hexmne and drisé ia vecuxm. Tield of
diphenyldiiscbutoxyboronlithium - -24.b grems, or 78 percent of thesretieal.
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Found: *LL z.24; Colls 48.27; B3
(Colia ) 2B(OC4Hg ) 2L1 _(cuc.)z LL 2.18; Collg 48.46; I;.g

¢ /cid on h 3

(0,05 moles) of diphenyldiisobutoxyboronlithiue were disselved in
diethyl ether. Sufficient amount of 20% hydrochloric aeid wes then
agitation and cooling in the ice bath to the resalting

ether layer was separsied &s before, the layer ms astuioted
o
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vith ether. Ether vas then removed Wy distillatien

extracts. The residue was ther dil scnndad

again to.remove {sobutancl-vaser .  The reatdue
20 al. of iscpentans and solids out, wahed
of iscpentane and then dried in Yiald 3.8
» The filtrate vas treated as follows: 1scpentane
tillation and then the residue was further dlstilled

of distilled isobutyl ester of ol
-145° C. at 6 mn.Hg) viioh represents n.‘f’cg-; .
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from the ester distillation (0.6 geame)
boric acid. Total yleld of phenylboris esid

|
1

Action of Anhydrous Kydrogen Chloride on
thium _
;ol:\lmn of 15.9 grems (C.05 moles) of diphenyldiiscbutonyberenlithism i

.dmxcmcrn-tmmtwmhurﬁﬁm .
ehloride, after which the ether solvent vas removed by e

. Ireswmet vith Hydrochlopic Acid

7o She other salution of phenyllithium, prepared from 17.3 grems (G1) males)

of bwromobensens, 1.6 grems of metallic lithium aad 175 ml. of dlothyd ‘other,

23.4 grems (0.1 moles) of diisobutyl ester of phenylboris seid ﬁ

wnder eonditions previously described for preparetion ef .

The resulting clear solution was acidified vith 20§ hydrochlorie setd. Mver
ethyl ether and of isobutanal by distillation, the residee

ted under vacuua with the help of & frecticmsting celmmm. The

i
ie
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folloviag frections were obtained: Frecticn I (0.9 grems, B.P. 118-J4§° 8.
at 6 mn.lg) ws found to be & mixture of diphemyl with & small emsusd of
diisobutyl ester of pheaylboric acid; fraction II (2.9 grame, B.P. 1A7M19° G,
at 6 m.lg) was found to be the diisotutyl ester of borle asid)
frestion III (6.2 grems, B.P. 143-14k° C. at 6 ma. ws foumd '
ischutyl ester of phenylboric acid). The amcunt of frection III obtaimsd
(6.2) reyeesents 26.1% of theoretical yield of ischutyl ester of &ighmglbests
Sound

:u. alo residus :n;:u fractional distillation (5.8 grems) was »
phenylioric eeid. combined 4 of phenylboris ssid aad toymgd
esler yepresents L e

““dm. . P i'. i

vae - -

equimolar quantities of diisebutyl ester of

|
T
il
1
i
il
H

B!
lqi
]
;
(3
rt
"
2
|
R

OCelip )2 Cale.:
w3 e pll ok 2

wo we
ry o
R U3

o Treatment of phenyltriisobutoxydoronlithium vith hydreshleris asid
7ields phanylboric acid and & small amount of orthoborie seid. .

-

s G Wittg, o8 ad., Aon. 569, 110 (19%9).
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2, The action of dipbenyldiisobutoxyboronlithium with kydrechlorie asid
yialds mialy phenylboric acid and in smaller quantities the Lesbwipd
oster of diphenylboric acid. Trestmsnt of diphenyldiisebutesgbesen-

. 14%hium with anhydrous hydrogen chloride results im & kigh yiald of
the isotutyl ester of diphenyldoric acid.

3. DResotion of triisobutyl borete ester with mmm- l-l.il i
the 82 percent yleld of phenylboric acid.

M.  Bemction of diisobutyl ester of phenylboric acid with phenyllithium
with & subsequent treatment of reaction products vith ashydreus
hydrogen chloride results in a 70 percent yhldd’llotnh'l“
of diphenylboric acid.
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